A Gram-staining-negative, non-endospore-forming, non-flagellated, non-motile and rod-shaped bacterium, designated strain LM2-5 T , was isolated from activated sludge in a sequencing batch reactor used for the treatment of triphenylmethane dye effluent. The taxonomy of strain LM2-5 T was studied by phenotypic, chemotaxonomic and phylogenetic methods. Strain LM2-5 T was aerobic, heterotrophic and positive for oxidase but negative for catalase activity. It grew at 16-37 6C (optimum 25 6C) and at pH 5.0-8.5 (optimum between pH 6.5 and pH 7.0). NaCl was not obligatory for growth but was tolerated at concentrations up to 2.0 % (w/v) NaCl. The novel strain formed yellow colonies on trypticase soy agar. Cells of strain LM2-5 T were rods that measured 0.3-0.5 mm in width and 3.0-5.0 mm in length. The predominant respiratory quinone was Q-8. The major fatty acids were iso-C 15 : 0 and iso-C 17 : 1 v9c. The genomic DNA G+C content was 66.7 mol%. In phylogenetic analyses based on 16S rRNA gene sequences, strain LM2-5 T clustered with members of the genus Dokdonella and appeared most closely related to 
A Gram-staining-negative, non-endospore-forming, non-flagellated, non-motile and rod-shaped bacterium, designated strain LM2-5 T , was isolated from activated sludge in a sequencing batch reactor used for the treatment of triphenylmethane dye effluent. The taxonomy of strain LM2-5 T was studied by phenotypic, chemotaxonomic and phylogenetic methods. Strain LM2-5 T was aerobic, heterotrophic and positive for oxidase but negative for catalase activity. It grew at 16-37 6C (optimum 25 6C) and at pH 5.0-8.5 (optimum between pH 6.5 and pH 7.0). NaCl was not obligatory for growth but was tolerated at concentrations up to 2.0 % (w/v) NaCl. The novel strain formed yellow colonies on trypticase soy agar. Cells of strain LM2-5 T were rods that measured 0.3-0.5 mm in width and 3.0-5.0 mm in length. The predominant respiratory quinone was Q-8. The major fatty acids were iso-C 15 : 0 and iso-C 17 : 1 v9c. The genomic DNA G+C content was 66.7 mol%. In phylogenetic analyses based on 16S rRNA gene sequences, strain LM2-5 T clustered with members of the genus Dokdonella and appeared most closely related to Dokdonella koreensis DS-123 T (96.4 % sequence similarity), Dokdonella fugitiva A3 T (96.1 %), Dokdonella soli KIS28-6 T (95.7 %) and Dokdonella ginsengisoli Gsoil 191 T (95.7 %). On the basis of the phenotypic, chemotaxonomic and phylogenetic data, strain LM2-5 T was considered to represent a novel species of the genus Dokdonella, for which the name Dokdonella immobilis is proposed. The type strain is LM2-5 T (5CGMCC 1.7659
The genus Dokdonella was proposed by Yoon et al. (2006) to accommodate a species of bacterium, Dokdonella koreensis, that was isolated from soil from Dokdo island in the East Sea of South Korea. Recently, another three species isolated from soil samples have been placed in this genus: Dokdonella fugitiva from composted potting soil in Portugal (Cunha et al., 2006) , Dokdonella ginsengisoli from the soil of a ginseng field in the Pocheon province of South Korea (Ten et al., 2009) and Dokdonella soli from soil collected on Ulleung island in the East Sea of South Korea (Yoo et al., 2009) . The description of the genus was emended by Ten et al. (2009) . At the time of writing, all members of the genus were Gram-staining-negative, strictly aerobic, rod-shaped, non-endospore-forming and either non-motile or motile by means of polar peritrichous flagella. In this note, we report the isolation and taxonomic study of a novel Dokdonella-like bacterium, designated strain LM2-5 T , that was recovered from the activated sludge in an anaerobic/aerobic sequencing batch reactor used for the treatment of triphenylmethane dye (malachite green) effluent.
Malachite green is an N-methylated diamino-triphenylmethane dye that is primarily used for dyeing silk, leather, cotton, wool and jute, although it has also been traditionally used to treat fungal infections on fish (Alderman, 1985) . The dye can be toxic to humans and promotes the formation of liver tumours in laboratory rodents (Srivastava et al., 2004) . In 1993, the United States Food and Drug Administration nominated malachite green as a priority chemical for toxicity and carcinogenicity testing because of its potentially harmful effects on human health.
For isolation of the novel strain, a sludge sample was suspended in normal saline, mixed by vigorous vortexing, and then a portion of the suspension was spread onto 10-fold-diluted trypticase soy agar (TSA; Difco) and incubated at 30 u C for 1 week. Single colonies on the plates were picked up and strain LM2-5 T was obtained from one of these colonies by repeatedly streak culturing on new plates.
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The GenBank/EMBL/DDBJ accession number for the 16S rRNA gene sequence of strain T is FJ455531.
The methods described by Kim et al. (1998) were used for the extraction of genomic DNA, PCR and sequencing of the 16S rRNA gene of the novel strain. The almostcomplete 16S rRNA gene sequence (1500 nt) of strain LM2-5 T was determined and compared with 16S rRNA gene sequences in the GenBank database using the BLAST program (Altschul et al., 1990) via the National Center for Biotechnology Information's website (http://www.ncbi. nlm.nih.gov). Multiple alignment of the novel strain's sequence with those of close relatives was performed within CLUSTAL_X (Thompson et al., 1994) . Bases that were ambiguous or could not be aligned were manually omitted. Phylogenetic trees were then constructed from matrices of evolutionary distances calculated using the neighbourjoining and maximum-parsimony methods (Fitch, 1971) , within version 3.1 of the MEGA software package (Kumar et al., 2004) . In both trees, strain LM2-5
T clustered with members of the genus Dokdonella within the family Xanthomonadaceae, class Gammaproteobacteria ( ; reference strains were grown under the same conditions and analysed in parallel. Cell morphology was examined by phasecontrast microscopy and transmission electron microscopy (H600; Hitachi). Gram staining was performed as described by Gerhardt et al. (1994) . Cells of strain LM2-5
T are Gram-staining-negative, non-flagellated, nonmotile, non-endospore-forming rods that measure 0.3-0.5 mm in width and 3.0-5.0 mm in length (Fig. S1 , available in IJSEM Online). After incubation for 4 days at 30 u C, colonies on TSA are yellow, circular, convex, glistening, smooth and 2-3 mm in diameter.
Catalase and oxidase activities and hydrolysis of casein, starch and Tweens 20, 40, 60 and 80 were determined as described by Cowan & Steel (1965) . H 2 S production was determined as described by Dong & Cai (2001) . Gliding motility was determined by the hanging-drop method and flagellation was confirmed by transmission electron microscopy. Growth under anaerobic conditions was determined using an anaerobic chamber and TSB that had been prepared anaerobically. Growth with 0-2.5 % (w/v) NaCl (in increments of 0.5 %) was investigated in TSB that had been prepared according to the Difco formula, with appropriate adjustment of the NaCl content. Growth at 10, 16, 20, 25, 30, 35, 37 and 40 u C was investigated in TSB. The pH range for growth was determined in TSB that had been adjusted, after sterilization, to pH 5.0-9.0 (in increments of 0.5 pH unit) with sterile HCl or Na 2 CO 3 . For pH value detection, tube turbidity was observed every 8h and OD 600 was determined after 2 days. Growth occurred at 16-37 u C (optimum 25 u C), at pH 5.0-8.5 (optimum between pH 6.5 and pH 7.0), and with 0-2.0 % (w/v) NaCl.
Dyella japonica XD53 T (AB110498)

Dyella koreensis BB4 T (AY884571)
Frateuria aurantia DSM 6220 T (AJ010481) Carbon source assimilation was determined according to Yoo et al. (2009) and by use of API 50CH test strips (bioMérieux). Acid production from substrates was determined using API 50CH test strips (bioMérieux) and 50CHB/E medium (bioMérieux) according to the manufacturer's instructions. Enzyme activities were determined using API ZYM tests (bioMérieux). Other physiological tests were performed using the API 20NE system (bioMérieux). Susceptibility to antibiotics was determined on TSA using filter-paper discs (Beijing Pharmaceutical Company) containing various antibiotics, as specified in the species description. The phenotypic properties of the novel strain are given in Table 1 and in the species description.
Isoprenoid quinones were extracted and analysed as described by Komagata & Suzuki (1987) . For fatty acid methyl ester analysis, cell mass of strain LM2-5 T was obtained after cultivation at 30 u C for 2 days on R2A (Difco). The cellular fatty acids were extracted, methylated and analysed by following the protocol of the Sherlock Microbial Identification System (MIDI). Strain LM2-5
T , like all current members of the genus Dokdonella (Yoon et al., 2006; Cunha et al., 2006; Yoo et al., 2009; Ten et al., 2009) , had Q-8 as its dominant respiratory quinone. The fatty acid profiles of strain LM2-5 T and members of the genus Dokdonella are given in Table S1 . Some of the minor fatty acids recorded for the current members of the genus Dokdonella in this study differed from those reported in the corresponding species descriptions (Yoon et al., 2006; Cunha et al., 2006; Yoo et al., 2009; Ten et al., 2009 ), presumably because of the different culture media and temperatures used. Compared with all the current members of the genus Dokdonella, strain LM2-5 T had lower contents (%) of iso-C 17 : 0 and iso-C 17 : 1 v9c and higher contents of iso-C 15 : 0 and iso-C 11 : 0 .
The genomic DNA G+C content of the novel strain was determined by the thermal denaturation method (Sly et al., 1986) , with DNA from Escherichia coli K-12 used as a control. The value recorded, 66.7 mol%, was slightly lower than the corresponding values (68.3-73.0 mol%) reported for the current members of the genus Dokdonella (Yoon et al., 2006; Cunha et al., 2006; Yoo et al., 2009; Ten et al., 2009) .
The phenotypic and phylogenetic data indicated that strain LM2-5 T belongs to the family Xanthomonadaceae and are (except for the novel strain's lack of catalase activity) consistent with characteristics of the family. For example, the novel strain's complex fatty acid profile, which includes branched-chain and/or hydroxyl fatty acids, and its dominant ubiquinone (Q-8) are typical of members of the family Xanthomonadaceae (Saddler & Bradbury, 2005) . Like current members of the genus Dokdonella, cells of strain LM2-5 T were strictly aerobic, rod-shaped, nonendospore-forming, positive for oxidase activity and negative for urease activity. However, several properties, including its lack of catalase activity, motility and nitrate reduction, its utilization of some carbohydrates, its major fatty acid content and its lower DNA G+C content, allow strain LM2-5 T to be distinguished from established Dokdonella species.
On the basis of the phenotypic, chemotaxonomic and phylogenetic evidence, strain LM2-5
T represents a novel species of the genus Dokdonella, for which the name Dokdonella immobilis sp. nov. is proposed.
Description of Dokdonella immobilis sp. nov. Dokdonella immobilis (im.mo9bi.lis. L. fem. adj. immobilis non-motile, pertaining to the non-motility of the type strain).
Strictly aerobic and heterotrophic. Cells are Gramstaining-negative, non-flagellated, non-motile, non-endospore-forming, long rods (0.3-0.563.0-5.0 mm). Colonies on TSA are yellow, circular, convex, glistening, smooth and 2-3 mm in diameter after incubation for 4 days at 30 uC. Positive for oxidase. Negative for catalase, urease, nitrate reduction and the production of indole and H 2 S. Growth occurs at 16-37 u C (optimum 25 u C), at pH 5.0-8.5 (optimum between pH 6.5 and pH 7.0), and with 0- mannoside, amygdalin, arbutin, aesculin, lactose, melibiose, sucrose, inulin, melezitose, raffinose, xylitol, gentiobiose, turanose, D-lyxose, D-tagatose, DL-fucose, DL-arabitol or gluconate. Acids are not produced from any of the carbohydrates in the API 50CHB test. In the API ZYM system, positive only for alkaline and acid phosphatase, esterase (C4), esterase lipase (C8), leucine arylamidase, naphthol-AS-BI-phosphohydrolase, valine arylamidase and a-glucosidase activities. The predominant ubiquinone is Q-8. The major fatty acids are iso-C 15 : 0 and iso-C 17 : 1 v9c. Resistant to (mg per disc unless indicated otherwise) novobiocin (5), penicillin (10 IU), ampicillin (10), clarithromycin (15), oxacillin (1) and nitrofurantoin (300), but susceptible to kanamycin (30), erythromycin (15), neomycin (30), ofloxacin (5), vancomycin (30), gentamicin (10), ciprofloxacin (5), tetracycline (30), streptomycin (10), cefoperazone (75), norfloxacin (10), rifampicin (5), carbenicillin (100) and tobramycin (10).
The type strain, LM2-5 T (5CGMCC 1.7659 T 5JCM 15763 T ), was isolated from the activated sludge in a sequencing batch reactor use for the treatment of triphenylmethane dye effluent. The genomic DNA G+C content of the type strain is 66.7 mol% (T m ). (Ten et al., 2009; this study) . The data on the motility and DNA G+C contents of the reference strains and the data in parentheses are from the corresponding species descriptions. All other data are from this study. All five strains were positive for oxidase activity and the hydrolysis of gelatin, but negative for urease activity, D-glucose acidification, indole production, hydrolysis of arginine and the utilization of trehalose, D-xylose, D-mannose, gluconate, caprate, adipate, malate, phenylacetate, cellobiose and maltose. In API ZYM tests, all five strains were positive for alkaline phosphatase, acid phosphatase and naphthol-AS-BI-phosphohydrolase activities, but negative for the activities of cystine arylamidase, trypsin, a-chymotrypsin, a-galactosidase, b-galactosidase, bglucuronidase, b-glucosidase, a-mannosidase and a-fucosidase. +, Positive; 2, negative, W, weakly positive; NR, not reported. *Data from the corresponding species descriptions are given in parentheses unless they were identical to the values recorded in this study.
